MAJOR CONTRIBUTIONS
L
MAIN TOPICS
In this chapter, we examine the basic structure of neurons and discuss genes and proteins that play a key role in neuronal functions. Although complex functions of the brain are determined by the pattern of neuronal connectivity and probably by the number of neurons, it is important to understand the molecular machinery of neurons and synapses given that genetic defects are known to cause many neurological disorders. In addition, remarkable progress has been made to develop drugs that target specific molecules or genes involved in neuronal functions.
INTRODUCTION
Neurons are the basic functional units of the nervous system. The human brain contains-10^^ neurons.
Each neuron interconnects with thousands of other neurons through a synaptic structure to form precise neural circuits, which enable us to perceive, think, move, and feel. Complexity of behavior depends on the complexity of patterns of neuronal connections. Any pathological, cellular or molecular change in neurons can lead to specific neurological diseases depending on the site where the neurons or circuits are affected. A first step toward understanding the complexity of human behavior and the nature of neurological disorders is to determine the organization of neurons in functional systems and the manner in which they interact with each other during information processing in the nervous system.
In this chapter, we will study the basic structure and function of neurons, and examine various genes that encode proteins involved in neuronal development as well as in basic neuronal functions.
FUNCTION OF NEURONS

Shape of Neurons
A neuron receives neural signals from other neurons through its dendrites and cell body. The nerve impulses are then transmitted along the axon to the axon terminal where NT is released to stimulate other neurons. The cell body or soma contains the nucleus where specific genes are transcriptionally regulated in order to perform the specific function of individual neurons. In many neurons, dendrites have specialized protruding structures termed as spines that receive synaptic inputs from axon terminals.
Generally, in the vertebrate nervous system, axons are wrapped in a myelin sheath. This myelination enables fast, saltatory conduction of the nerve impulses through the axons. The myelin sheath is interrupted by the node of Ranvier, which is highly enriched in ion channels and pumps. The axon terminals contact other neurons to form a connection site termed as the synapse. The presynaptic and postsynaptic cells are separated by a space termed as the synaptic cleft (Fig. 1.1) .
